With the development of fusion science, especially the inertial confinement fusion [1] and fast ignition [2] driven by heavy particle beams, the study of stopping power for heavy particle in plasmas becomes more and more important. The relevant investigations have been started more than half century and most of them are theoretical works and concentrated upon partially ionized plasmas. 30 years ago the first experiment of stopping power was done for deuterons at Al plasmas, in which the stopping was found enhanced highly over that in cold targets [3] . Few works have been done for hot dense high-Z plasmas, where the target ions are usually partially ionized with many bound electrons in excited states. Almost at the same time Mehlhorn suggested a phenomenal model which was often used to estimate the stopping power of high energy heavy particles in hot dense plasmas [4] . The contributions from inelastic processes for partially ionized plasmas are usually calculated by Bethe formular [5] for high energy projectiles, where the inverse processes of impact excitation and ionization of electrons were often neglected. The contributions of binary collision and plasma collective effect were usually calculated based on Maxwellian velocity distribution for free electrons in plasmas. Later a unified self-consistent model [6] was suggested for the calculation of stopping power in Au plasmas.
In this work the stopping power of deuterons with the energies from 1keV/u to 1Mev/u in Al plasmas is investigated with the structure of Al ion obtained from average atom model (AA model) or ion sphere model [7] . Based on this, the impact excitation and ionization of electrons together with their inverse processes are calculated with the first order Born approximation of the relativistic plane wave. The total contribution of the inelastic processes is found quite different with that from Bethe formular at high temperature. Due to the strong electric field of the Al ion in the plasmas, the velocity distribution of the free electrons is found different with Maxwellian distribution, where the number of low speed electrons is decreased. Based on this the results of deuterons in Al plasmas are calculated and found in agreement with the experimental data [3] . Meanwhile the contributions from the binary collision and plasma collective effect are found to be suppressed very much compared with those from Maxwellian's when the projectile energy is below 100keV/u. The contribution for target nuclei is obtained simultaneously. Different mechanism is found to play a role in different projectile energy range. In addition, a comparison with the unified selfconsistent model is made for different plasma conditions. This work is supported by NSFC via. Grants Nos. 11025417, 10974021, 10979007, 11104017.
